Characterization of zinc uptake by mouse primary cultured astrocytes and microglia.
To elucidate the regulatory mechanism for extracellular zinc in the CNS, we examined the zinc uptake characteristics in mouse astrocytes and microglia. Zinc was taken up into the two cell types time-dependently, and the cell-to-medium concentration (C/M) ratio in the initial uptake phase in astrocytes was significantly smaller than that in microglia, while in the steady state phase, there was no difference in their C/M ratios. In both astrocytes and microglia, the zinc uptake was mediated, at least in part, by high- and low-affinity systems. There were no differences for both in the Km values for zinc uptake between astrocytes and microglia, and those for the low-affinity system in both cell types were the same as that for mouse ZIP1 reported previously. On the other hand, the Vmax values for both systems were greater in microglia than in astrocytes. Among ZIP isoforms, expression of ZIP1 was high in astrocytes and microglia. Nickel, a competitive inhibitor of ZIP1, and ZIP1 knock-down decreased zinc uptake by both types of cells. Overall, it is demonstrated that astrocytes and microglia had a similar uptake system for zinc including ZIP1, and the differences found in their uptake profiles imply that they play different roles in the regulation of extracellular zinc to maintain brain homeostasis.